INTRODUCTION
============

The most common causes of lower gastrointestinal bleeding are known to be vascular disease, intestinal neoplasm, inflammatory bowel disease, ischemic colitis and hemorrhoid \[[@B1], [@B2]\], and appendiceal bleeding is known to be an extremely rare cause \[[@B3]\]. The reported causative factors of appendiceal bleeding to date are angiodysplasia, appendicitis, diverticulum, endometriosis, intussusception, carcinoid, lymphoma, and Crohn\'s disease \[[@B4]-[@B11]\]. The appendectomy is commonly known to be the most effective treatment for appendiceal bleeding \[[@B5]\], but the authors successfully performed endoscopic clipping without any complications in patient with acute massive lower gastrointestinal bleeding caused by appendiceal bleeding and report this case with a literature review.

CASE REPORT
===========

A 70-year-old man was admitted to our hospital complaining of hematochezia that had developed 2 days earlier. He had no history of smoking or alcohol intake. He had been diagnosed with hypertension 5 years earlier at a private clinic and was taking antihypertensive medications, but had never taken anti-platelets such as aspirin. His blood pressure was 90/60 mmHg, his heart rate was 110 beats/minute, his respiration rate was 24 breaths/minute, and his body temperature was 36.7℃ when he was admitted to our hospital. The lung sound and the heart sound were within normal limits, but the bowel sound was increased on auscultation. The abdomen was soft, and the liver and the spleen were not palpable on physical examination. The leukocyte count was 12,500/mm^3^, hemoglobin was 10.5 g/dL, and the platelet count was 234,000/mm^3^ on the blood test. Electrolyte, biochemistry, and urine analysis were within normal limits. There were no abnormal findings on the chest X-ray, and there were no specific abnormalities on the abdominal X-ray either.

Suspecting acute lower gastrointestinal bleeding, we performed emergency endoscopy and sigmoidoscopy. There was no evidence of upper gastrointestinal bleeding on endoscopy, but there was a large amount of fresh blood from the rectum to the sigmoid colon on sigmoidoscopy ([Fig. 1](#F1){ref-type="fig"}). However, the bleeding source was not identified because it was difficult to secure a clear visual field and to advance due to feces. Consequently, colonoscopy was performed after bowel preparation and blood transfusion. The colonoscopy was done up to the terminal ileum, and active bleeding from the appendix was observed ([Fig. 2](#F2){ref-type="fig"}). Endoscopic hemostasis was attempted using a clip (EZ clip; Olympus, Tokyo, Japan), and the procedure was completed after clipping twice and confirming successful hemostasis ([Figs. 3](#F3){ref-type="fig"}, [4](#F4){ref-type="fig"}). The computed tomography (CT) scan showed no evidence of acute appendicitis or any other specific lesion around the appendix ([Fig. 5](#F5){ref-type="fig"}). The blood test showed no reduced hemoglobin, and his blood pressure and hematochezia were improved. A follow-up colonoscopy was performed after 3 days, evidence of neither further bleeding nor post-procedural appendicitis were found, so the patient was discharged.

DISCUSSION
==========

The prevalence of lower gastrointestinal bleeding is known to be about 0.02% and it is higher in men and elderly populations \[[@B12]\]. The common causative factors are vascular disease, intestinal neoplasm, inflammatory bowel disease, ischemic colitis, and hemorrhoid \[[@B1], [@B2]\].

Appendiceal bleeding is known to be a rare cause of lower gastrointestinal bleeding \[[@B3]\], and it can be caused by angiodysplasia, mucosal erosion associated with acute appendicitis, appendiceal diverticulum, appendiceal endometriosis, intussusception of the appendix, carcinoid, lymphoma, and Crohn\'s disease \[[@B4]-[@B11]\]. Generally, submucosal vessels are exposed when appendicitis occurs in these diseases described above, and this can cause bleeding. Baek et al. \[[@B13]\] reported that appendiceal bleeding should be differentiated from Crohn\'s disease, mucocele, diverticulum, fistula connected to the aorta, endometriosis, angiodysplasia, dilation of submucosal vessels, granuloma, intussusception, ulcer secondary to aspirin, and gastrointestinal stromal tumor.

The appendectomy is the most common treatment for appendiceal bleeding \[[@B5]\], but percutaneous tanscatheter arterial embolization is known to be useful for appendiceal bleeding caused by angiodysplasia \[[@B4]\], and successful cases have been reported nationally. However, percutaneous transcatheter arterial embolization should be attempted selectively when primary endoscopic hemostasis has failed because it can cause complications such as necrosis of normal mucosa and perforation.

The authors successfully performed endoscopic clipping without any complications in a patient with acute appendiceal bleeding after confirming that there was no evidence of acute appendicitis or other specific lesions around appendix on abdominal CT and colonoscopy. This report is unique because endoscopic clipping was attempted initially instead of an appendectomy and the procedure was successfully completed without complication whereas the appendectomy is known to be the most common treatment for appendiceal bleeding based on a review of the literature to date. In other words, there have been a number of case reports regarding the causes of appendiceal bleeding, but none of them reported successful endoscopic clipping to treat appendiceal bleeding. Therefore, this report is significant in that it suggests to skillful endoscopy specialists a new therapeutic strategy that enables them to manage appendiceal bleeding swiftly by using endoscopic clipping, which is both simple and safe.

The appendiceal bleeding in our patient was thought to be caused by angiodysplasia because the patient did not have any history of aspirin therapy. Endoscopic clipping is judged to be a safe and effective therapeutic method before considering surgery when there are no other specific findings except appendiceal bleeding on abdominal CT and colonoscopy.

The authors attempted to ligate by locating one wing of the clip towards the inside of the appendix opening and the other wing towards the outside after predicting the direction where the blood might leak, instead of ligating the opening completely, to prevent post-procedural appendicitis ([Fig. 3](#F3){ref-type="fig"}). This ligation method was thought to prevent post-procedural appendicitis, as well as provide effective hemostasis.

There is a total lack of evidence regarding endoscopic clipping related to appendiceal bleeding internationally because appendiceal bleeding is a rare disease and because in the literature, surgery is described as the most effective therapeutic method, but much evidence exists in the literature describing endoscopic clipping as an effective therapeutic method for diverticular bleeding \[[@B14], [@B15]\]. Therefore, further research regarding its safety and complication associated with the procedure should be conducted in the future.
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![Sigmoidoscopic finding. Fresh blood was observed in the sigmoid colon.](jksc-27-329-g001){#F1}

![Colonoscopic finding. Active bleeding from the appendiceal orifice was noted.](jksc-27-329-g002){#F2}

![First colonoscopic clipping. Note the partial occlusion of the appendiceal orifice to prevent post-procedural appendicitis.](jksc-27-329-g003){#F3}

![Second colonoscopic clipping. No bleeding was observed after the second additional clipping.](jksc-27-329-g004){#F4}

![Computed tomography (CT) finding. Abdominal CT scan showed a normal-looking appendix (arrow).](jksc-27-329-g005){#F5}
